The Centers for Disease Control and Prevention (CDC) recently examined data from two national probability surveys. These include the Office of Disease Prevention and Health Promotion's 1992 National Worksite Health Promotion Survey, mentioned above, and CDC's 1995 Worksite Benchmark Survey (CDC, 1997 ). In contrast to the increasing trend noted above for all worksite health promotion activities, the prevalence of worksites offering cancer screening declined significantly from 12% to 6.5% between 1992 and 1995. Decreases occurred in all strata, except for the smallest worksites (50 to 99 employee s). Breast cancer screening was the most common procedure at worksites offering cancer screenings in both 1992 and 1995, with the proportion decreasing non-significantly from 62.5% in 1992 to 58.9% in 1995.
About 54% of women in the United States over the age of 18 work outside the home, making the workplace an excellent setting for health promotion programs for women. Bureau of Labor projections indicate, by the year 2005, women will be entering the work force at a faster rate than men (Emmons, 1996) . Because few known primary prevention strategies exist for breast cancer, most programs have employed interventions aimed at the early detection (secondary prevention) of existing breast cancers. The programs have included a number of different components, including providing education to encourage female employees to perform breast self examination (BSE) and to obtain screening mammograms , teaching women how to perform BSE, and providing access to mammography (Brailey, 1986; Friedman, 1995b; Goodspeed, 1988; Hutchison, 1984; Laville, 1989; Parkinson , 1982) .
This review critiques articles related to worksite
Despite the value of early detection, many women are not screened for breast cancer. Barriers to screening include lack of a physician recommendation and, among older women, inadequate knowledge about the benefits of mammography (Colditz, 1997) . For some women, access to screening is difficult because of barriers related to travel distance, time, and cost. This difficulty is especially experienced by women from lower socioeconomic strata.
RATIONALE FOR HEALTH PROMOTION IN THE WORKPLACE
Included in the billions of dollars spent annually in the United States on diseases amenable to prevention efforts are the direct costs of health care treatment and the indirect costs of lost productivity through absenteeism, turnover, and reduced on the job performance (Fielding, 1984) . Employers bear a large portion of these costs by paying the majority of health insurance costs and absorbing productivity losses, including those resulting from premature retirement and death.
In the early 1980s, The President's Council on Physical Fitness estimated that premature deaths cost American industry over $25 billion and 132 million workdays of lost production every year (Fielding, 1984) . A recent survey of 15 major companies representing more than half a million employees was performed by the MED-STAT Group and the American Productivity and Quality Center to determine the effect of health and productivity management on the companies (MEDSTAT, 1997). The median direct costs associated with health and productivity management in 1996 were $7,649 per employee. By adding indirect costs associated with maintaining the productivity of absent employees and profits generated by those employees to the direct costs, the cost per employee rose by 47% to $11,257. The largest proportion of these costs was associated with group health insurance (63%), unscheduled absences (15%), turnover (14%), non-occupational disability (5%), and workers' compensation (3%). If the survey participants achieved their best practice levels of performance, savings representing 31% of total costs or $2,398 per employee could be realized.
Besides avoiding the tremendous costs of cancer morbidity and mortality, employers have a number of other incentives for developing health promotion policies and offering health promotion programs to employees. These include the expectations of enhancing employee sense of well being, reducing health care demand, improving employee morale, enhancing employer image, reducing work stress, and helping employees make more acceptable decisions about their health and health care services (Modeste, 1994) . By offering such programs, an employer may increase employee commitment to the company and improve productivity.
Substantial information about health promotion activities in the workplace has been provided by surveys such as the National Survey of Worksite Health Promotion Activities conducted in 1985 (Christenson, 1988 ) and in 1992 (PHS, 1993 . This survey of employees at worksites with 50 or more employees was the first com-prehensive, representative survey of corporate involvement in employee health promotion. Between 1985 and 1992, among worksites with at least one health promotion activity, the percentage in which the actual coordination of activities was done primarily in house rose from 56% to 67%. However, there was a decrease in the percentage of these worksites covering screening and examination costs from 87% in 1985 to 66% in 1992. It has been suggested this could be due to increasing coverage of preventive services under health benefit plans, although there is no evidence to supported this suggestion. A dramatic shift occurred in the location of screening and exams with 73% primarily on site in 1992, compared with only 42% on site in 1985. Among respondents reporting at least one health promotion activity, an overwhelming majority said the benefits outweighed or at least equaled the costs. In 1985 (Christenson, 1988) , the most frequently cited reasons for offering health promotion were "to improve employee health" (28%) and "management wanted it" (18%). In 1992 (PHS, 1993), improving employee health was cited by 41% followed by reduced employee health insurance costs at 27%. In addition, other surveys found that most employers believe overall employee health can be improved through wellness programs and these programs are effective in controlling health care costs (Eriksen, 1988) .
A major rationale for using the workplace as a venue for health promotion programs is the potential for reaching a large percentage of employees, including many who might not otherwise practice health behaviors that prevent unnecessary illness (Sorenson, 1990) . However, employees may perceive barriers employers do not consider. For example, if an employee's direct supervisor does not support the activity because of inconvenient timing or location, even if upper management is supportive, the employee may not be able to participate. Some employees may view health behaviors as lifestyle issues that should be beyond the concern of management. Issues of confidentiality could be of concern to employees who might not want their employers to have access to personal health information. Employees may even view such programs as a ploy to divert attention away from other employee concerns.
Most studies of worksite health promotion activities do not provide data on participation. Among those that do, definitions of participation as well as actual participant rates vary tremendously (Glasgow, 1993) . Demographic characteristics have been the most frequently studied correlates of employee participation in worksite health promotion programs. Several studies found that women are more likely to participate than men, except in fitness programs in which men tend to have slightly higher participation rates. In fact, one of these studies found that women also tended to participate in more activities when more than one program was offered (Spilman, 1988) . Furthermore, factors affecting women's participation were different from those affecting men. Several studies demonstrated white collar employees participate more frequently than do blue collar employees, while no clear relationship has been dis-SEPTEMBER 1998, VOL. 46, NO.9 cerned between age and participation (Glasgow, 1993) .
For the most part, participation had been studied in relation to personal characteristics of the employees without taking into account organizational characteristics (Sloan, 1988) . For example, as mentioned above, a number of studies demonstrated greater participation among white collar employees than by blue collar employees (Glasgow, 1993) . However, it is unclear whether this might be attributed to differences in job characteristics, health values, or other factors. A study conducted at AT&T communications was one of the first to take into account organizational factors in developing a model of participation (Sloan, 1988) . This study found that the greater the employee perception of supervisor support for the program, the greater the participation rate. However, because employees were allowed to participate in this program during the workday without being required to make up the time, the generalizability of the results of this study might be limited to programs using similar approaches (Sloan, 1988) . Further research is needed to look at factors such as job satisfaction, psychological demand, job stress, relationships between coworkers, and familial participation.
CANCER PREVENTION IN THE WORKPLACE
Although cancer is the second leading cause of death in the United States (Greenwald, 1995) , some cancers can be prevented or at least controlled (Schottenfeld, 1996) . In fact, the National Cancer Institute has estimated that up to a 50% reduction in cancer mortality could be achieved by effectively applying health education measures to target high risk behaviors, promoting screening and early detection, and facilitating access to currently available methods of cancer treatment (USDHHS, 1991) . Certainly, the first two of these could be addressed by worksite health promotion programs. Cancer prevention and control programs have been included in many worksite health promotion programs, although this inclusion occurred much later than for other health promotion activities (Eriksen, 1988) .
For many reasons, the workplace is especially suitable for cancer prevention and control efforts. First, the low motivation that many adult workers have to change their lifestyle habits may reduce the effectiveness of traditional clinic based interventions, usually designed for the small percentage of individuals ready to change (Abrams, 1994) . In addition, cancer prevention and control objectives require a commitment to long term maintenance of individual change. The workplace is well suited for this because it provides a relatively stable organizational structure that can be maintained over time. Also, some worksites provide access for families to specific worksite health services/programs (Haynes, 1990) . Because dependents account for 40% to 70% of an employer's health care costs, both workers and their families must make lifestyle changes to reduce risks and costs. Because the health education messages may be similar, it also makes sense for cancer prevention and control activities to be integrated into existing worksite health promotion programs, such as cardiovascular dis-ease (Eriksen, 1988) . Smoking cessation and dietary improvement are the main modes of primary prevention of both. Furthermore, behaviors for avoiding cancer are consistent with self care skills on which most wellness programs try to focus.
Worksite health programs fall into two main types of risk reduction interventions: health promotion and health protection. For workers exposed to occupational hazards, job related health and safety issues are often the focus for program development, rather than the focus on behavioral risk factor profiles common in health promotion interventions. Over the years, the emphasis of many worksite health programs has shifted somewhat from a health protection program based on regulatory requirements to one focused on health promotion. Employers of workers exposed to occupational hazards may first have to reduce job risks before gaining enough credibility to increase the receptivity of their workers to health promotion programs. That workers value health protection was demonstrated by the recently completed 5 year Working Well Trial, which tested the effects of cancer prevention and control interventions on dietary and smoking behaviors of employees at 57 matched pairs of worksites in 16 states (Heimendinger, 1995) . Among this study population containing 54% blue collar workers, significant differences in dietary patterns were seen overall between the intervention and control sites for the trial. However, no trial wide effect was found for smoking cessation. A significant effect for smoking cessation was seen only in the study center that implemented an integrated health promotionlhealth protection intervention (Haynes, 1990) .
STUDIES OF BREAST CANCER PREVENTION PROGRAMS IN THE WORKPLACE
A number of evaluation studies of workplace cancer prevention programs have been reported in the literature. Most, like the Working Well Trial described above, have dealt with general aspects of cancer prevention and health promotion such as smoking cessation. Women's health issues have been addressed infrequently. Those that have dealt specifically with the early detection of breast cancer are summarized in the Table. Most of the studies reported to date have consisted of a cross sectional survey with an observational study design, conducted as part of program evaluation (Friedman, 1995a,b; Goodspeed, 1988; Hutchison, 1984; Laville, 1989; Paskett, 1990) . These surveys have been limited by the lack of a suitable comparison group and by the use of a nonrandomized design raising the possibility of uncontrolled confounding. A confounder can be defIned as an extraneous variable that obscures the true association between the predictor variable of interest and the outcome variable of interest. The reliance on self reported information, which can introduce information bias, is another problem. Response rates often have been low in the reported surveys, raising concerns about possible response bias. Nevertheless, the surveys have provided useful information about the potential impact of interventions designed to encourage female employees to undergo breast cancer screening. To encourage female employees and spouses of male employees to undergo screening mammography or to perform BSE, the interventions evaluated in these studies have been designed to increase knowledge about the value of breast cancer early detection and, in some worksite programs, to increase access to screening mammography (Parkinson, 1982; Laville, 1989; Friedman, 1995; Goodspeed, 1988; Hutchison, 1984) .
An educational program designed by the National Cancer Institute, "Progress Against Breast Cancer," was designed to inform women about recent progress made in the fight against breast cancer and what they could do to take advantage of this progress (Parkinson, 1982) . A number of businesses, including Pillsbury, Alcoa, Xerox, and Honeywell, implemented the program. AT&T not only implemented the program but, using a quasi-experimental design, conducted a field test among female employees to determine program effects on breast cancer knowledge and attitudes and on BSE practice. This study design had attributes of both observational and experimental study designs. However, because it lacked strict randomization of individual subjects it can not be considered a truly experimental design. Among the four randomized groups of female AT&T employees at the intervention site, breast cancer knowledge increased in the intervention groups and was retained over a 5 month study (Parkinson, 1982) .
A program evaluated by Laville (1989) focused on the early detection and prevention of both breast and colorectal cancers. This cancer awareness and screening program provided by the Pennzoil Company for Houston area employees and their spouses was the first systematic attempt to describe factors associated with participation in a cancer screening program offered to a well defined cohort. After a lecture/slide presentation, the participants filled out a risk assessment questionnaire. Individuals at risk for breast or colorectal cancers were invited for consultation, mammography, or colonoscopy. Risk factors for breast cancer included: The overall screening completion rate was 49% for mammography, compared with rates of 20% for fecal occult blood test and 31% for colonoscopy. Different factors were associated with mammography for women with different risk profiles, suggesting that interventions need to be tailored for population subgroups who do not have the same risk characteristics.
Another study examined whether the worksite peri- odic health examination affected mammography compliance (Goodspeed, 1988) . Mammography was recommended to 212 women during the examination. Telephone follow up 16 weeks later showed a compliance rate of 26%. A second telephone follow up to 82 of the women who said they had not complied with the recommendation found that 18 additional women had complied. The only client characteristic associated with compliance was the presence of physical findings upon breast SEPTEMBER 1998, VOL. 46, NO.9 examination (fibrocystic disease). These results suggested that compliance can be increased by having providerclient interaction through a medium such as the periodic health examination at the worksite by educating women about the associated benefits and minimal risks of mammography.
Interventions that have emphasized BSE (Friedman , 1995b; Paskett, 1990) are limited by the uncertain effectiveness of BSE in preventing premature mortality from (Caplan, 1996; USPSTF, 1996) . Nevertheless, a report by Paskett (1990) . provided potentially valuable information about the curriculum used in their program to teach female employees about BSE techniques. Between August 1984 and June 1985, two nurses from the medical department of a large aerospace plant in the Pacific Northwest taught classes about BSE (5 to 30 women each) at the plant. Female employees in the company were notified by their managers and by flyers about the class and were invited to enroll. The male employees were invited to enroll their wives. Each class lasted about 30 minutes and included information about breast cancer, a demonstration of BSE technique over the participants' clothing with a breast model, and a 9 minute film on BSE.
A survey was conducted in July 1985 among a random sample of class participants and non-participants. The main reasons that women gave for not participating in the class were that they already knew BSE, did not know about the program, were too busy, or were not interested. Only 5% of the women believed this type of program was not appropriate for the worksite. Participants and non-participants were similar in demographic characteristics, risk of breast cancer, perceived risk of breast cancer, and use of preventive health services. Regular BSE practice (at least once a month) increased more among participants than non-participants, regardless of prior BSE practice. Among the women who did not practice regular BSE before the program but did so after the program, participants had a greater improvement in BSE technique knowledge score (a 10 point scale derived from a 10 item BSE practice checklist in the survey). This same group of participants also had an increase in time spent performing BSE as compared with non-participants. Furthermore, women who attended the program were 27% more likely to have a CBE, twice as likely to have a mammogram, and nearly three times as likely to see a physician for evaluation of a lump within a year of the program than were women who did not attend the program (Paskett, 1990) .
The intervention evaluated by Hutchison (1984) featured the use of mobile vans for mammographic screening evaluations. This mobile service was established by a large retail company with 250 stores scattered throughout the United Kingdom. The acceptance rate for screening was approximately 84% throughout the 5.5 year intervention period. Mobile mammography may have several advantages, including accessibility, affordability, convenience, and state of the art equipment (Rimes, 1993) . Other intervention programs have referred female employees to screening mammography facilities in the local community or to those available at the company's own health care facilities (Friedman, 1995b; Goodspeed, 1988; Laville, 1989) .
Only a few of the educational interventions described in the reported studies (Table) have been guided by an explicit theoretical framework. The educational sessions evaluated by Friedman (1995) about the early detection and treatment of breast cancer were guided by behavioral self regulation theory (Carver, 1981 (Carver, , 1982 and the Health Belief Model (Becker, 1974; Janz, 1984) . Optimism is a key component of behavioral self regulation theory that has been widely used to explain how people cope with stressful situations, including how they comply with health promotion recommendations. The Health Belief Model also has been used extensively to explain differences in participation in health related activities, such as screening mammography. This model suggests that compliance is related to perceived vulnerability to, and severity of, an illness; perceived benefits of, and barriers to, engaging in health related behavior; as well as internal and external cues to action (Friedman, 1995b) .
PROGRAM STUDIES: KEY ISSUES AND FUTURE DIRECTION
Despite the growing body of research evaluating selected worksite health promotion programs, little has been published related to comprehensive, sustained cancer prevention programs with rigorous, randomized SEPTEMBER 1998, VOL. 46, NO.9 designs (Abrams, 1994) . Published studies often have described or evaluated piecemeal programs focused on individual workers and on single risk factors. What is needed, according to Abrams, are research programs placing emphasis on more than one risk factor, on integrating individual and organizational/environmental change processes, and on developing replicable, low cost interventions for widespread use in worksites of all sizes. Furthermore, the efficacy of such programs needs to be evaluated using randomized designs that make the workplace the unit of assignment and analysis (Abrams, 1994) .
Additional scientifically rigorous evaluation studies of worksite health programs for the early detection of breast cancer are needed, and additional innovative workplace programs aimed at increasing breast cancer screening need to be developed. Previous studies have rarely employed an experimental (randomized) or quasi-experimental design. The interpretation of results reported to date is hampered by the possibility of bias due to low response rates, by the use of self reported information about the outcomes of interest, and, in many studies, by the lack of a clearly defined theoretical framework for the intervention. Thus, future studies would benefit from the validation of self reported information about mammography practices, both before and after the intervention, and from the use of a scientifically valid comparison group and a randomized design.
The science of cancer prevention and control has made significant advances in recent decades, and behavioral scientists and health educators have introduced important new concepts and methods to the field (Greenwald, 1995) . Improvements in theoretical frameworks for behavioral interventions also have occurred (Green, 1974 (Green, , 1980 . For instance, the PRECEDE model has been used in trials of community based educational programs and continuing medical education programs to identify predisposing, reinforcing, and enabling factors related to individual behavioral change. Predisposing factors include values, beliefs, and attitudes. Enabling factors may include access to affordable preventive services and screening facilities, and the development of health enhancement skills. Reinforcing factors include community norms and recommendations from health care providers. It is now standard for cancer control specialists contemplating new interventions to carry out formative research such as focus group sessions or in depth interviews with members of the target population. The goal of such qualitative or formative research is to obtain important information about the specific barriers and other factors to cancer screening that exist in the population of interest. The specific barriers and other factors can then be addressed in interventions designed to overcome them.
Previous studies of interventions aimed at the early detection of breast cancer in the workplace have infrequently employed such methods. In addition, the theoretical framework or frameworks that underlie the interventions have rarely been explicitly defined. Many studies reported to date (Table) have employed an intervention designed to overcome lack of knowledge about breast cancer and lack of knowledge about the value of early detection. This is true even though lack of knowledge has not always been documented as a specific barrier to breast cancer screening in the target population. Future evaluation studies of worksite breast cancer programs need to include both process evaluation, to carefully monitor the evaluation as it is implemented, and evaluation of the overall effectiveness of the intervention, to determine if it has the desired effect. More evaluative research is needed to identify other types of worksite interventions that might motivate or otherwise encourage women to take advantage of breast cancer screening opportunities in the workplace. In addition, investigators should extend the follow up periods in their studies to examine the impact of the interventions on both short term and long term behaviors (Mayer, 1993) . These studies also should incorporate mammography into the intervention, and not limit the intervention to BSE training alone.
Despite the discussed limitations of previous research on worksite health promotion programs focusing on breast cancer, some important conclusions can be drawn from the results of these studies. In programs that have succeeded, not only did upper level management endorse and support the program, but the support also filtered down to the immediate supervisors of employees, who were willing to give employees time off to attend a screening appointment (Friedman, 1995b) . Previous efforts also have shown that a worksite breast cancer screening program can recruit women from different racial and ethnic groups who might have very different health beliefs and differing barriers.
Occupational health nurses, who have traditionally emphasized disease prevention, have an important role to play in worksite breast cancer screening programs. The worksite periodic health examination has provided an effective opportunity for occupational health nurses to educate women about the value of breast cancer screening (Goodspeed, 1988) . This is important because breast cancer education in the workplace has been shown to have a positive effect on women's knowledge of, and attitudes toward, breast cancer, as well as on their BSE and mammography practices (Friedman, 1995; Parkinson, 1982) . It is vital that occupational health nurses continue to expand their unique contributions to health promotion efforts.
A number of important challenges remain. Many organizations have downsized or laid off workers, leaving fewer occupational health nurses on site. "Outsourcing" of occupational health services (i.e., the use of an outside contractor to provide such services) often puts the emphasis on injury care instead of preventive care. As nurses have expanded their role in the health care arena, some may have set aside the holistic view that health promotion embraces. It is important that occupational health nurses reclaim health promotion as a significant part of their armamentarium, adding important benefits and cost savings through prevention of disease and early case management when disease occurs.
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Additional scientifically rigorous evaluation studies of worksite health programs for the early detection of breast cancer are needed, and additional innovative workplace programs aimed at increasing breast cancer screening need to be developed.
Despite the limited evaluative research of worksite breast cancer screening programs, a number of important conclusions conducted thus far.
Given the large and increasing numbers of women in the workplace, breast cancer prevention and control measures should be included in workplace health promotion programs. However, despite the increasing prevalence of worksite health promotion programs in the United States, the prevalence of breast cancer programs in the workplace has been decreasing.
